In this paper the relevance of non-spectator decays of charm particles is analysed and some crucial tests for it are suggested.
A longstanding (unsolved) problem in charm decay has been to provide a reliable estimate of non-spectator contributions in the decay of charm particles (in particular of the so-called W -annihilation). In this paper we are going to analyse a number of issues related to this problem in the light of a recent analysis of new data of the E-687 Collaboration [1] : i) first, we discuss several points connected with the case of three-pion D + s decay and point out that some crucial measurements could allow an uncontroversial assessment of the importance (or of the insignificance) of non-spectator contributions. Specifically, we suggest that a precise measurement of the channel D iii) Next, we propose a specific mechanism that accounts for the absence of D Branching Ratio (BR), we would have to revise the traditional W -annihilation diagram * and other mechanisms of W -annihilation would have to be invoked to explain some decays that would otherwise be inexplicable. One such possibility will be briefly discussed.
Although the considerations that follow are largely qualitative, we believe that our reasoning is tight enough to make the ensuing scheme self-contained and worth being experimentally investigated and tested. considerably the pre-existing situation [2] . The most important conclusion reached in [1] concerns the smallness (in fact, the insignificance) of the non-resonating D 
Again, however, the absence of this channel may have other explanations and does not conclusively exclude the contribution of non-spectator diagrams. To provide an example of how this may come about, let us point out that a possible explanation for such a constraining experimental result could be found in the very form of the isospin component ρ 0 wave function which is 1/ √ 2 × (uū − dd). If, in fact, we assume factorization of the ρ 0 π + wave function
we are led to an immediate explanation for the smallness of this particular decay channel.
This possibility, (which appears extremely natural and had not been taken into account in the afore-mentioned estimates), can easily be checked since it also predicts the absence of other decay channels involving the direct (i.e. non-resonant)
production of either one π 0 or of one ρ 0 when a factorization analogous to (1) can be performed. Care must be taken, however, be taken; this no-go mechanism does not apply when these particles (ρ 0 or π 0 ) can only be produced from either one, but not from both the two uū and dd configurations. Thus, in order to check experimentally that this mechanism is indeed responsible for the absence of the ρ 0 π + final state, we suggest, as an example, that the channel D + s → φ π + π 0 be investigated. If our conjecture is correct, the BR for this reaction should also be essentially zero. As a matter of fact, this decay channel has not been observed so far.
Assuming now that the previous factorization of the isospin wave function is indeed responsible for the strong suppression of the decay channel D proceed through W -annihilation should be observed with comparable branching ratios. On the other hand, the non observation of this decay (or a very tiny BR ≪ 1%), would definitely exclude a relevant contribution from the usual W -annihilation decay mechanism; in this case, other mechanisms should be responsible for the observation of decays which could have occurred via simple W -annihilation; one such possibility will be discussed shortly.
Let us recall once again that the new data [1] indicate that the decay D These new diagrams should allow the production of scalar and tensor particles while forbidding that of vector ones (like ρ 0 and ω).
An interesting possibility is shown in Fig. 1 , according to which the c ands quarks in the D + s not only annihilate into a virtual W + , which directly generates the π + , but also into two gluons; this avoids the helicity argument [8, 9] . For such a contribution to be significant the two gluons must couple directly to a large gluon component of the final meson: f 0 and f 2 have the right quantum numbers and could indeed be produced via this scheme, but a 1 −− vector meson state could not be produced owing to the positive C-parity of a two gluon state.
This mechanism is similar to the one suggested previously to explain the decays J/ψ → ρπ [10] and η c → V V [11] (where V is a vector meson). These processes have in fact posed a challenge in their theoretical interpretation; although forbidden by helicity conservation, they have been known to occur for a long time and are observed with significant branching ratios of order 1% [2] . The reason why the helicity conservation argument is overcome by the higher order diagram of Fig. 1 lies in the fact that this diagram enhances the production of a resonant π + π − state with an invariant mass M via a Breit-Wigner factor
where M G and Γ G are respectively the mass and the width of the gluonic state mixed with the f 2 (1270) or the f 0 (1300).
While, to the best of our knowledge, no other mechanisms have been successful in predicting a significant BR for the reactions J/ψ → ρπ and η c → V V (explaining, at the same time, the non observation of the ψ ′ → ρπ decay) the final word on the validity of the mechanism under discussion [10, 11] has still to be said. The intriguing possibility that a similar mechanism may be at the root of the production of f 2 (1270) and f 0 (1300) in D new interesting possibilities which we hope will soon be investigated experimentally.
